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INTROIXJCTION

The study of mandibular movement is one that has invited interest
from a variety of investigators.

Much study of the terapororaandibular

joint has been conducted in an attempt to establish more accurate methods
of relating the dental arches to the mandibular hinge axis so that more

precise dental restorations can be made. It was noted by Granger (19^2)
and Posselt (1962) that dental restorations constructed without regard
to the anatoiler of the existing dentition and the temporomandibular joint,
often resulted in rapid periodontal involvement of restored teeth, pain
from the temporomandibular joint, trismus of the muscles of mastication
and ultimate loss of teeth.

The vast majority of existing literature on the temporomandibular
joint and mandibular movement is an attempt to relate occlusion of the
dental arches with temporomandibular joint function.

Some investigators

have sought to study temporomandibular joint movement from an anatomical
and symptomatologic aspect.

Some dental investigators have felt that

the symptomatic temporomandibular joint is in large part the result of

malocclusion.

1969)•

Others believe the etiology is mainly psychosomatic (Laskin

Most investigators are between these two extremes, and as Loiselle

(1969) pointed out, it may be a combination of factors. The relief of
the symptomatic temporomandibular joint has ranged from psychotherapy

and psychotherap)eutic agents as suggested by Bell (I969), through full
mouth dental rehabilitation as performed by Stuart (I96O) to surgical
intervention as mentioned by Henny in 1969#

STATEMENT OF THE PROBLEM

The relationship of the altered mandible (through trauma to the

mandible or surgical resection of the mandible) to its effect on tempororaandibular joint function has had only minimal investigation. How
does alteration of the mandible affect the normal movement of the

terapororaandibular joint and mandible?

Are there measurable differences

in movement patterns between altered mandibles and unaltered mandibles?

Can clinical methods be utilized to accurately interpret functional
changes in mandibular movement?

REVIEW OF THE LXTERATURE

Mandibular movement is the central theme in the study of gnathology,

Guichet (I966) defines gnathology as "the science of the masticatory sys
tem, including physiology, functional disturbances, and treatment". This
same system is defined by the Nomenclature Committee, Academy of Denture
Prosthesis as the stomatognathic system: the combination of all the

structures involved in speech and the reception, mastication, and deglu
tition of food (Wilson and Lang I962),

The movement of the mandible is controlled by a carefully integrated

system of muscles and nerves which control the temporomandibular joint
(Brown and Reade I963). Mandibular movement reflects the nature of the
movements in the temporomandibular joint. This was noted by Guichet

(1967) who say unusual wear patterns, cusp heights, tooth inclination
and many other points related to the type of mandibular movement. Move
ment at one site on the mandible is translated to the rest of the mandible

because the mandible is a single unit, Sicher, in a I969 lecture, said
that the temporomandibular joint is unique for at least two reasons. It

is formed by two joints, one on each side of the skull, joined by a horse
shoe of bone, the mandible. The joint is a sliding and hinge (ginglymoarthrodial) joint. Perhaps its most unique feature is that the bones

meet again outside the joint through the articulation of the teeth,
"Functionally the temporomandibular joint combines the movements

of a diarthrodial and ginglyraus joint.

This is possible because each

joint is composed of two distinct articulations:

one between the con-

dyle and articular disc, where the gingljnnus movement occurs and the

other between the articular disc and the temporal bone, where the diar
throdial movement takes place," (Miller 1952),

Mandibular movement has been primarily studied from the point of
dental occlusion and the fabrication of dental appliances, Hodge and
Mahan (196?) studied mandibular movement from centric occlusion to max

imum intercuspation. This was done in an attempt to partially answer the
controversy whether centric position of the mandible and centric occlu

sion are the same position in the natural, unrestored dentition.

Their

finding was that centric occlusion was anterior to centric relation by
a fraction of a

millimeter in the majority of cases.

This distance in

creased TJith an increase in the number of restored teeth.

Anatomical factors related to mandibular movements and position

were studied by Brown and Reade (I963), They studied the neuromuscular
mechanisms of position perception and functional perception. How does
the mandible "know" where to close for maximum intercuspation?

Essen

tially what was learned was that centric occlusion can be a position of

the mandible which the neuromuscular mechanism "learns" and changes over
a period of time to mantain maximum intercuspation. In 195^, Nagle
studied mandibular position and function. He was largely concerned with

the terminology of centric and its relation to terminal hinge position.
He attempted to link rest position of the mandible as an important factor

in preventing temporomandibular joint discomfort. In 1957, Aprile became

interested in relating the gothic arch tracing seen on inandibular move

ment to what occured simultaneously within the masticatory musculature.
He conducted a series of dissections of cadavers.

Various of the mus

cles and tendons were sectioned and the effect was noted on the gothic
arch tracing. This was of limited value because application of his
study to the living model was impossible.

The radiograph has been used by many people in many ways to study
the temporomandibular joint. One of the most exhaustive studies was

conducted by Updegrave in 1957* He used serial roentgenography to bet
ter understand the temporomandibular joint syndrome. One conclusion

was that to function asyraptoraatically, the mandible must move in a smooth,

unobstructed and balanced manner. This involves a balanced musculature,
unobstructed condylar path and non-deflective occlusion, A report of a
radiographic study of the temporomandibular joint was published by Yale

in 1969* He employed the cephalometric radiograph as a lateral larainograph of the temporomandibular joint. From his study he classified the

condylar head by shape antero-posterior and medio-laterally,
A variety of instruments have been used to study mandibular move
ment, These include Kossoff and Hoffman (1959)} Rudd, Morrow and Jen—

dresen (I969) with florescent photoanthropometry, also utilized by Perry
(1968), Most of these methods had in common that some type of graphic
record was produced. The value of these graphic records was subject to

much controversy, L, B, Kurth (1952) and A, 0, Chick (1953) spent much
space in the literature debating the subject,
Pantographic tracing has been popularized by many men in recon

structive dentistry, Lucia (I96I) and Granger (I962) give good descrip
tions and illustrations of pantographic recording. The recordings are

taken to enable the dentist to orient casts of the patient's mouth in

such a manner that the casts function on the articulator as the pa
tient's natural dentition functions. Stuart, McCollum, Granger and
de Pietro all have made widely recognized contributions to the science

of gnathology. Each of these men has developed his oim articulator
and recording system.

Recently research has been done to check the accuracy of several

recording instruments on the market against each other, since each

records the condylar path curvature. Pipko (I969), using the Ney
instrument, Denar pantographic tracing instrument, custom acrylic clut
ches, Hanau metal clutches modified for attaching the electronic trac

ing recording device, and four cephalometric lateral head radiographs
for each subject, evaluated the consistency of each instrument with
itself and with others. His results indicate that each of the methods
he employed proved consistent with the other.

. MA.TERIALS AND METHODS

A, Selection of Clinical Instruments

In this study, two parameters were utilized to study the temporo—
mandibular Joint and its function. The first instrument employed was
the S. S, White Panorex radiograph. Two panographic radiographs were

taken of each patient with a mandibular alteration. One radiograph with

the teeth in occlusion and a second film with the mandible in a position
near maximum opening. Both films were taken in a plane to include the
mandibular condyles bilaterally.

The second instrument employed in the study was the Denar Pantograph
tracing device. This instrument records the mandibular movements on a

series of six plates covered with recording surfaces. The tracing
device is similar to two dental articulator facebows, one secured to

the maxilla and one secured to the mandible by means of quick-cure

acrylic dental clutches which engage the cusps of the maxillary and
mandibular teeth. The upper and lower clutches articulate by means

of a single center bearing screw. Upon mandibular excursion, the
center bearing screw follows a prescribed covirse molded into the pala
tal contoTir of the maxillary acrylic clutch, VJhen the appliance is in
place (figure 2, page 8), the patient is educated on the desired man—

movements. The following pathways are recorded: extreme right
and left lateral excursions and anterior protrusion of the mandible.

Custom made acrylic clutches were constructed for each patient
(figure 1, page 8), Movements were recorded for each direction and
repeated at least once to be assured the results were consistent. To

insure the results to be reproducible at a subsequent time, seven of

the control group were selected two months after the first recording
to have an additional set of pantographic tracings. New custom acrylic
clutches were constructed and the same movements recorded.

When the patient has been instructed adequately and can perform
the desired mandibular movements, they are recorded by means of air
activated styli, one on each recording pad. Of utmost importance is
keeping the center bearing screw constantly in firm contact with the

maxillary clutch, without which the tracing device drops from its cor
rect recording position.

B, Evaluation of the Control Group

Th'e tracing device was applied to a series of unaltered mandibles
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to establish a range of average values for limits of mandibular motion.

Twelve patients with uninjured, asymptomatic temporomandibular joints
and mandibles were selected from personnel employed near the investi

gator, These patients were both male and female ranging from five
foot five inches through six foot five inches.

Dentition in the con

trol group was restricted to natural dentition with a minimxun number

of missing teeth or prosthetic appliances. Prosthetic replacements
are attended by special problems to be discussed later.

C, Recording of Condylar Fracture Patients

With these observations of the unaltered mandible and its movement,

patients with known mandibular alterations were recorded using the same
technique. The first group in this category consisted of a series of

patients who had experienced condylar and condylar neck fractures, or

intracapsular and extracapsular condylar fractures of the mandible, Mapy
of these cases had concomitant mandibular body and other facial fractures

which are recorded in the type of alteration coliimn (table 1, page 10),
It was attempted to limit selection of cases to those whose major injury
was in the raraus and condylar region of the mandible. Many of these
patients had lost many natural teeth at the time of trauma and had exten
sive prostheses.

As each post fracture patient was recorded with the pantographic
tracing device, a clinical examination was conducted and the unusual

findings were noted, Mandibular deviations on opening were noted.
Limited mandibular excursions were noted along with palpable condylar
movement. Presence of large prosthetic appliances was noted, Temporo
mandibular joint sjnuptoms and complaints of patients wore listed.

L, intracapsular

10-6-66

11-7-66

Schroeder, D,

Sedlecky, J,

bilat, angle fx,

R, extracapsular and L, S3nnphysis
R, intracapsular, grossly displaced,

on right

ri^t body and left extracapsular
bilateral: intracapsular on L,, extracap,

body and left intracapsular condylar fx,

resection of right body LR4-LR8

LR6

resection of symphysis and ri^t body to

arthritis

bilateral condylar prosthesis due to

Maurer, R,

Andreasen, W,

8-20-69

Pain L, infratemporal fossa

fx,

L, orbital fx, and R, lateral antral wall

Symptomatic Temporomandibular Patients

5-8-69

Prechtl, P,

Type of Alteration

Tracing

Date of

10-5-69

12-16-69

I2-II-69

1-10-70

1-7-70

11-I8-69

unrestricted movement

move

R, condyle does not

unrestricted movement

unrestricted movement

no condylar excursion

L, condyle

minimal limitation of

condyle

unrestricted movement
some limitation of R,

move

L, condyle does not

10-22-69
10-6-69

unrestricted movement

10-07-69

restricted L, condyle

unrestricted movement
unrestricted movement

Findings

10-20-69

bilateral subcondylar and sjrmphysis fracture 9-16-69
left intracapsular and symphysis
9-30-69
unilateral right class I of maxilla, right
9-16-69

Mandibxilar Surgery Patients

10-7-69

1-27-69
4-23-67

Mason, R,
Alonso, M«

Lee, A,

3-16-67
7-24-68

10-24-66
7-17-67
8-20-67

Torres, P,
Becerra, A,
Cadoret, D,

Overmeyer, D,
Hale, S,

Date of
Alteration

Patient

Condylar Fracture Patients

MANDIBULAR ALTERATION PATIENTS

TABLE 1

After mandibular movement was recorded with the Denar instrument,
the patient was positioned in the S, S, White Panorex unit.

One film

was exposed with the teeth in occlusion. The cassette was reloaded,

the patient opened his mouth to near maximum and a radiograph was taken.
The patients were dismissed after the quality of the radiograph was
evaluated.

Comparison of the individual tracings and differences between

patients involved fabrication of a one millimeter grid to be used as an
overlay on each tracing to permit recording numerical values of each
portion of the tracing. It was felt a one millimeter grid would be
the smallest unit practical for a clinical study, A five millimeter

grid was constructed on a 24 by

inch sheet of drafting paper, A draft

ing board, T square and lining pen were used to make a line drawing.

The

constructed 5 millimeter grid was taken to a commercial blue printing

firm, (Orange County Blue Print) where a one-fifth reduction was done by
means of a photo copy reduction printing technique, A positive print
out of the 1 millimeter grid was produced on thin plastic which could be
used as an overlay on the tracings.
D, Recording of Mandibular Surgery Patients
The second group of patients examined were those who for various
reasons had had a resection of the mandible.

Some of these resections

were made necessary by malignant lesions. The bony defect had been recon
structed id.th the use of an autogenous bone graft or other suitable sub
stances, In most of these patients, large segments of the dentition
were missing. Most patients had prosthetic replacements enabling appli

cation of the tracing device, Ikunerical observations from this group are

listed in table 3» page 13.

Methods of interpreting the panographic radiographs consisted of

observation of osseous anatomy of the teraporomandibular joint region.
The extent of disclusion of the teeth and the movement of the condyles
out of the glenoid fossa were also noted.

Linear measurement of the

amount of movement was not attempted. Correlation of pantographic trac
ing vilth panographic radiograph was limited to radiographic evidence of

condylar excursion from the glenoid fossa. To illustrate findings in

this study, photoradiographs and photographs of pantographic tracings
are included, A statistical analysis of pantographic tracing data was
conducted under the guidance of Paul Tahiku, Ph. D,, Department of Biostatistics,

RESULTS

For reasons given in the discussion, only the protrusive portion

of each tracing was analyzed and compared with patients and groups.
There are three recording pads for each half of the face, recording pro
trusive movement. The protrusive portions of the six pads were added
and a mean value was recorded for each patient in the control group dis
regarding right or left, or location of the various pads. This resulted
in a single value for each patient in the control group. Mean, variance
and standard deviation were computed for each group. Various statistical
tests were used to compare groups.
A, Analysis of the Control Group

The first group studied was the 12 members of the control group
consisting of normal patients, mean (x)= 12,20 millimeters, variance =
6,83 millimeters, standard deviation = 2,6l millimeters

TABLE 2
ANALYSIS OF PANTOGRAPHIC TRACINGS

A, = protrusive
B. = gliding condyle during opposite lateral shift of mandible

Control Group 1st Tracing
R.
R,

Patient

A»

Vertical
B»
A|

B.

A.

L,

Anterior

Horizontal

A.

A.

Day, L,

13.5

14,5

13.5

14,5

13.0

13.0

14,0

16,0

14,0

14,0

Hoylman

7.0

7.0

6,0

7.0

8,0

7.5

6.5

7.5

7.5

6.5

Brath

12,0

16,0

11.5

16,0

12,5

17.0

12,0

18,0

12,5

12,0

Wolfe

12.0

13.0

12,0

14,0

12,0

14,0

13.0

18,0

12,0

12,5

Haerich

13.0

14,0

12,0

13.0

12,5

13.5

13.0

13.0

13.0

13.0

Wahlen

15.0

17.0

14,0

16,0

15.0

17.5

14,5 17.0

15.0

14,5

Price

12,0

14,5

13.0

14,0

12,0

13.0

13.0

14,0

13.5

14,0

7.0

10,0

8,0

12,0

7.0

12,0

8,0

13.0

7.0

8,0

Kale

10,0

12,0

10,0

12,5

11,0

13.0

9.5

12,5

11,0

10,0

Hepburn

13.0

17.0

14,0

17.5

13.0

17.0

15.0

18,0

13.5

14,0

Cook

14,5 17.0

13.5

15.5

15.0

17.0

14,5 17.0

14,0

14,0

Woods

13.0

11.0

14,0

14,0 14,0

14,0

13.0

11,0

Bailey

13.0

11.5

TABLE 3
Control Group 2nd Tracine
R.
R,
A,

Vertical L,
B.
A,

B.

R.
A.

Horizontal
B.
A.

L.

Anterior

A.

A.

Haerich

14.0

14.0

12.5

14.0

13.5

13.5

12.5

14,0

14.0

13.0

Price

13.0

14.0

13.0

15.0

12.0

13.5

12.5

14.5

13.5

13.0

Kale

10.0

14.0

9.5

13.0

10.5

15.0

9.0

14.0

9.5

9.0

Hoylraan

7.0

7.0

6.0

9.0

7.5

9.0

6.0 10.0

6.0

6.0

Hepburn

11.0

15.0

14.0 17.0

11.5

15.5

14.5 17.0

12.5

14.0

Wolfe

11.0

14.0

12.0

15.0

12.0

15.0

12.5

15.5

12.0

12.0

Cook

15.0

16.0

14.0

17.0

15.5

18.0

14.0 18.0

15.0

15.0

Condylar Fracture Patients
Torres

11.5

13.5

12.0

15.0

11.5

14.0

12.0

15.0

11.0

12.0

Cadoret

11.5

11.0

9.5

11.0

12.0

14.0

9.0

12.0

11.0

9.0

Becerra

10.0

13.0

13.0

13.0

10.0

13.0

13.0 14.0

11.0

12.0

5.5

6.0

6.0

8.5

5.5

7.0

5.5

9.0

5.5

6.0

11.0

12.0

12.0

1^.5

12.0

13.0

11.0

15.0

12.0

11.0

Hale

6.5

8.0

3.0

3.0

6.5

9.0

3.0

4.0

6.5

3.5

Lee

8.5

9.0

5.0

6.0

8.5 10.5

^.5

6.0

7.0

5.5

Mason

9.5

14.5

11.5

18.0

9.5

14.0

12.0

18.0

9.5

11.0

0.0

3.5

2.5

2.5

1.0

4.0

3.0

Alonso

Over.

Mandibular Surgery Cases

Prechtl

4.0

0,0

5.5

Schroeder 8.5 14.0

8.5 13.0

8.0 14.0

8.5 14.5

8.5

8.5

Sedlecky

6.0

9.5 11.5

5.5 10,0

8.5

7.0

9.5 U.O

9.0

Symptomatic Temperomandibular Joint Patients

Andre.

0.0

0.0

6.0 12.0

8.0 14.0

Maurer

9.0 13.5

14.5 15.0

9.0 14.0

0.0

15.0 15.0

7.0

0.0

10.0

13.5

TABLE 4

C0I4PARIS0N OF CONDYLAR FRACTURE CASES

Intracapsular Fractixres
Fx, Side

Normal Side

Hale

3.0

6.5

Cadoret

9.5

11.5

Alonso

5.5

6,0

Lee

5.0

8.5

10,0

13.0

Patient

Becerra

Extracapsular Fractures
Patient
Torres
Mason

Overraeyer

Fx, Side

Normal Side

11.5

12,0

9.5

11.5

11,0

12,0

Seven of the control group were recorded a second time on another occa
sion to determine if the recordings were reproducible,
1, First Recording of the Seven Members of the Control Group

mean = II70 millimeters, variance = 7*70 millimeters, standard deviation =
2,77 niillimeters

2, Second Recording of the Seven Members of the Control Group

mean = 11,88 millimeters, variance = 6,19 millimeters, standard deviation =

2,48 millimeters,

to,025 = 2,447, computed

= d
used to test the hypothesis
Sd/n

=0

t = 0,962

The results indicated the difference between the first and second record

ings was well within acceptable limits for reproducible data.
The patient V, Kale is used as a sample of the control group, first

and second recording. Tracings show very similar patterns with quite

compatable dimensions with the first recording protrusive of 10,03 mm
and the second recording of 9*75 mm, Photoradiographs show condyles in

the glenoid fossa with the mandible closed and condyles moving from the

fossa when the mandible opens. Anatomy of the temporomandibular joint
is within normal limits, patient is asymptomatic. The photoradiographs
and tracings are shown in figures 4,5,6, page 18,
B,

Analysis of Condylar Fracture Patients

This group was subdivided into subjects who sustained intracapsular

fractures (B 1) and those who sustained extracapsular fractures (B 2),
The protrusive values for the fractured condyle and for the unaltered

condyle were computed. The fractured side was compared to the normal
side of the same patient and to the normal value of the control group.
The unaltered condyle was compared with the normal value of the control
group.
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1.

Intracapsular Fracture Patients

a. Altered condyle versus normal value of control group
Five patients were found to have sustained intracapsular fractures, A
T test was used to compare the data,

T = X- - Xv,
ci

Hq: Ua = Un
Ujj was computed. We
Hq.* T<-To,o25

n

Sp J/ 1/^
1/ ^ 1^^

The hypothesis

would reject

T>To,025» ^9,025 = 2,131t T for the group was 3.5^0,

therefore we must reject Hq that

at a 95^ level. There is a

definite statistical indication of significant difference between intra

capsular fracture conctylar movement and the unaltered subject protrusive,
b. Unaltered condyle versus normal condylar movement of con
trol group.

Using the same T test as in part a, the data was compared. Results indi

cate that we cannot reject the Hq: Uu = Un<. To,o25 = 2,776, computed
T t= 2,080, This test shows no significant difference between unaltered

condyle in a patient sustaining an intraoapstilar fracture and the pro
trusive value of the control group,
c. Fractured condyle versus unaltered condyle within the
same patient,

T=

was used to compare the difference within the patient, Hq:

^d ~

^0,025 = 2,776, T = ^-,^2 for the group, therefore we must

reject Hq, There was found to be a significant difference between

fractured and non-fractured condyles id.thin the same patient. Figures

7,8,9 on page 21 illustrate the findings on radiograjdi and pantographic
tracing. Note the abnormal bony anatony on the left condylar head. The
left condylar head was forced into the left external auditory canal.
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2. Extracapsular Condylar Fracture Patients

a. Altered condyle versus normal condylar movement of
control group.

Three patients were found to have sustained extracapsular fractures.

Using the same T tests as in the intracapsular fractures, the following

results were obtained; Tq^q2^ 2,160, T = 0,73^» therefore we cannot
reject Hq: U.^ =
difference at the

Statistical comparison demonstrates no significant
level comparing extracapsular condylar fractures

with control group,

b. Unaltered condyle versus normal condyle of control group.
As in the intracapsular fracture cases, there was no significant differ
ence between unaltered condyles of fracttire cases and normal value of
the control group,

c. Fractured condyle versus normal condyle within the same
patient.

Using Hq: U^

0, To,025 = 2,306, T = 0,562, therefore we must assume

that at a 95^ level there is no significant difference between the frac

tured condyle and the normal condyle within the extracapsular fracture

piatient, A case report that illustrates the pantographic and panorex
findings on a patient with post subcondylar fracture is that seen in
figures 10, 11,12, page 24, Clinical findings show no limitation of

range of motion, Pantographic record shows a tracing xd.thin normal limits,

Panorex radiograjhs show normal radiographic anatomy of the teraporomandibular joint region.
C, Analysis of Mandibular Surgery Patients

Two cases of surgical correction of the body of the mandible for
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Vc"
w..

destructive bone lesions were studied, A sample of size two has little

significance as a group^ but some inference can be made by comparing

the mean of each patient with the mean of the control group. Patients
Schroeder and Sedlecky had x protrusive values of 8A mm and 7,6 mm re
spectively, indicating a protrusive movement within normal limits. Radio-

graphically in the resections of the body of the mandible, one sees normal

radiographic anatomy of the tempororaandibular joint region. The pantographic tracings are somewhat distorted, but protrusive movement appears
within normal limits. Figures 13 and l4a represent the closed radiogra
phic picture and pantographic tracing of mandibular body resection.
Analysis of the panorex radiograph and pantographic tracings of

patient Fi'echtl reveals marked limitation of temporomandibular joint
movement. This patient has bilateral prosthetic replacement of the con-

dylar heads due to destructive arthritis of the temporomandibular joints.
Mean protrusive is 3#9 iimii which is a marked deviation from normal, Con-

figuration of mandibular movement is near normal on the anterior plates,
but reduced in dimension. Posterior plates are markedly abnormal, Pan
orex radiographs show prosthetic condyles in place, but they do not

move from the glenoid fossa. Figures l4b and 15, page 2? show the pano
rex and pantographic tracings for the condylar replacement patient.
D.

Temporomandibular Joint Symptomatic Patients

Three symptomatic patients were evaluated by the above procedure

to determine if this method of examination could be useful in gathering
information for clinical diagnosis. The first patient, Andreasen, pre
sented with a chief complaint of inability to open his mouth greater
than 1 cm and tightness in the right temporomandibular joint. Four
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months previous the patient had sustained trauma to the left orbit and

impaction of the maxillary right labial denture flange into the maxillary
right antrura. The patient has new dentures and is unable to open his
mouth adequately.

The results of the pantographic tracing (figure 1?) and panorex

radiograph (figure l6) are shown on page 29, The patient has an inabil
ity to move the right condyle from the fossa. The left condyle moves in
a near normal fashion. The panorex shows an indistinctness of the right
posterior maxillary antral wall which suggests a possible fibrosis in

the region. There is no evidence of a condylar or subcondylar fracture
of the mandible.

The other patients evaluated by this method presented with dis

comfort in the area of the affected side. One patient showed actual

hyp)ermobility of the symptomatic temporomandibular joint. The other
patient gave evidence of only minor impairment of condylar movement when
the chief complaint included inability to open the mouth,
DISCUSSION

In this project, two clinical instruments were chosen to aid in

the study of the temporomandibular joint and its function after altera
tion of the mandible. The panographic radiograph was selected because

of its ease of emplosnnent and because the quality of the radiograph lends
itself readily to study of the temporomandibular joint as few other radio

graphs do. In addition, the panographic radiograph shows the complete
mandible on one film. This radiograph perhaps lacks some of the preciseness and reproducibility of the temporomandibular joint films taken

by the Updegrave (1957) method, I feel that the case of obtaining

Figiire l6, Sjrmptotnatic condylar patient, Ri^t condyle not leaving
fossa.

Note right posterior maxillary antral wall
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Figure 17, Pantographic tracing sjrmptoraatic condyle patient, right
condyle not leaving the fossa

panographic films for most individuals interested in studying the tempororaandibular joint compensates for some of the mentioned limitations.

Selection of a second instrument in the study of the temporomandibular joint was based on several factors, I was looking for an in
strument that would graphically reproduce the pattern of temporoman-

dibular joint movement, Ifeny instniments are available for this proce
dure,

One of the factors which led to the selection of the Denar Panto

graph tracing device is its ease of application. Some of the instruments

used for mandibular movement studies, while being accurate, involve nearly
a full day's work for recording one patient. This is described by Granger

(1962) in his work, I was interested in this study to develop methods
of use to the clinician studying the temporomandibular joint, A tech
nique involving many hours effort for one patient would not be practical
for most clinicians.

Application of the recording instrument to the patient was easily

learned. Patients with large numbers of missing teeth, particularly
anterior teeth did not lend themselves to accurate recordings without

much additional labor in making an acrylic clutch. Particularly those
patients studied who had undergone resection of the mandible with bone

grafting were difficult to manage. If the patient had an accurate fitting
prosthetic appliance, the constmction of acrylic clutches could be per
formed in the usual fashion. Several patients were examined who had had

resected mandibles with few or no natural teeth remaining. Two of the
patients were not recorded because of the above reasons.

The combination of two diagnostic methods in the study of the tem
poromandibular joint appeared to this investigator to add information

not normally obtained by the employment of either instrument independently.

As seen in condylar fracture cases, the patients have nearly normal

raandibular movement patterns but radiographically the anaton^r of the

condylar head is grossly distorted. The pantographic tracing of patient
Andreasen is consistent x^ith ankylosis of the right condyle, while the

panographic radiograph reveals normal anatomy of the right temporoman-

dibular joint but abnormal anatomy in the region of the right posterior
antral wall. In summary, the two methods combined aid in interpreting
each other.

In the statistical analysis of the pantographic tracings, some

clarification is needed. In the selection of the control group, no
consideration for age, sex or stature of the individual is taken. Con

ceivably one could do the study on male and feiaale candidates separately
to determine if this might result in a significant difference in the
mean of males versus females. This would take considerable time and

the number of males and females would be difficult to obtain, particu

larly in the altered mandible condition. We had a list of forty post
operative fracture cases but only eight of the cases could be recalled
for study.

The choice of analyzing only the protmsive value of the recording
pads of each patient was due to several factors. Protrusive is a stan

dard, well known movement of the mandible. It represents the gliding
of the condyle downward and forward from the glenoid fossa. Limitation

of raandibular movement, particularly limited opening of the mouth, will

be reflected in a decrease of protrusive movement since the condyles
must come out of the fossa for maximum opening. Lateral sideshift of

the condyle and the path of the gliding condyle in lateral working bite
are of questionable value in the determination of gross condylar malfunction.

Limitation of one condyle will be reflected in the protrusive value on
the affected side of the mandible,

A statistical evaluation of the

other values of raandibular movement would be of little value.

In this

project they would only serve to cloud the more important feature of
mandibular movement, protrusive.

SUI®iARI AND CONCLUSIONS

Two instruments were used to study mandibular movement.

These

instruments were the Denar Pantograph and the S, S, Ii/hite Panorex

radiograph. The effect of mandibular alteration upon mandibular move
ment was investigated,

A group of normal patients with unaltered teraporomandibular
joints were studied with both instruments to establish the normal

radiograph and pantographic tracing values.
Three main groups of patients were evaluated after normal values

for the unaltered patients were obtained. These groups were:
A, Patients sustaining condylar fractures,

1, Patients sustaining intracapsular fractures
Comparison of the altered condyle with the normal value of the control

group and with movement of the unaltered condyle within the same patient
showed a significant limitation of motion at a 95^ level of statistical
significancei

2, Patients sustaining extracapsular fractures

There was no significant limitation of function at a 95^ level between

the fractured condyle and the normal condyle of the control group or
the unaltered condyle within the same patient. The movement of the
fractured condyle was in the lower limits of the normal range of the

control group#

B. Patients having mandibular surgical resection

Surgeries not involving the intracapsular portion of the mandible
showed no significant difference from normal, unaltered mandible move
ment,

C, Patients with symptomatic temperomandibular joints

The symptomatic tempororaandibular joint does not necessarily have
limitation of mandibular movement. Patients claiming limitation of
function were found to have normal mandibular movement.

Four conclusions were reached in this research project,
1, In this study, intracapsular fractures were shown to have a statis

tically significant limitation of range of motion when compared to the
control group,

2, Surgery of the mandible does not significantly alter temporomandibular joint function unless the surgery is intracapsiilar,
3, Symptomatology in the tempororaandibular joint region does not neces
sarily reflect a limitation of function within the tempororaandibular
joint,

4, This method of studying the tempororaandibular joint, employing the
panorex radiograph and pantographic tracing, provides more clinical in

formation than the employment of either instrument separately.
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ABSTRACT

In this study of the temporomandibular joint, two instruments
were employed to aid in understanding the effect of alteration of the

mandible upon temporomandibular joint functions

The two instruments

employed were the S, S, White Panorex Radiograph and the Denar Panto
graph tracing device. The question was considered, does alteration

of the mandible result in a modification of the functional path of the
mandibular condyle?

Should one expect normal function to return to

the temporomandibular joint of a mandibular condyle fracture patient?
A group of 12 patients were studied with the pantograph to deter

mine a set of standard values for the unaltered temporomandibular joint

pathway. The reproducibility of the instrument was studied by recording
half of the control group a second time. The method was demonstrated
to be statistically reproducible at a 95^^ statistical level.

When a range of normal values was established, three groups of
patients were studied. The first group were patients who had sustained
condylar fractures.

This group was further divided into those in which

the fracture was intracapsular and those in which the fracture was extra—

capsular. The second group was patients who had had surgical alteration

of the mandible. The third group was patients presenting with sympto
matic temporomandibular joints.
A. Condylar fracture patients

1. Patients sustaining intracapsular fractures

a. Altered condyle versus normal value of control group
There is a definite statistical indication of limitation of mandibular
movement after intracapsular fracture.

b.

Unaltered condyle versus normal condyle of control group

There was no statistically significant difference between the unal

tered condyle and the normal value of the control group. It should
be pointed out that the value of the unaltered versus normal of con
trol group was in the low range of normal,

c. Fractured condyle versus unaltered within the same patient
There was found to be a significant difference between fractured and
non-fractured condyles within the same patient,
2, Patients sustaining extracapsular fractures
The three comparisons carried out as in the intracapsular fracture
cases above, resulted in no significant alteration of function in these

patients from normal values of the control group,
B, Mandibular surgery patients
Surgeries not involving the condyle or its capsule demonstrated

no limitation of function. Surgeries consisting of replacement of the
condyle showed extreme modification of temporomandibular joint function,
C, Symptomatic temporomandibular joint patients

The type of complaint was not necessarily an indication of altered
or limited movement of the temporomandibular joint. Two patients who
complained of disfunction, upon exam were found to have a normal pat
tern and range of motion.

One patient who was experiencing no func

tional discomfort but felt he had limited motion of one temporomandibular
joint was found to have a fibrotic limitation of the affected condyle,

not directly located in the joint, but between the ramus and the pos
terior antral wall.

In the section of the paper marked results, each of these categories
is expanded and detailed descriptions of groups are given. Photographs
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LOMA LINDA UNIVERSITY
LOMA LINDA, CALIF.

and photoradiographs are shown to illustrate each type of condition.
Four conclusions were reached in this research project,
1, Intracapsular condylar fractures of the mandible in this study
were shown to have a statistically significant limitation of range

of motion when compared to the control group,

2, Surgery of the mandible does not significantly alter teraporomandibular joint function unless the surgery is intracapsular,

3, Symptomatology in the tempororaandibular joint region does not
necessarily reflect an alteration of function vjithin the temporomandibular joint,

4, This method of studjring the temporomandibular joint, employing
the panorex radiograph and pantographic tracing device, provides more
clinical information than the employment of either instrument indepen
dently.

